Experimental details, including treatment of [3][B(Ar F ) 4 ] with CO and LiCCPh; crystallographic data and files in CIF format; and computational data relevant to the electronic structure of 3. This material is available free of charge via the Internet at Abstract Reaction of the uranium(III) tris(anilide) complex (THF)U(N[t-Bu]Ar) 3 (1, THF = tetrahydrofuran; Ar = 3,5-Me 2 C 6 H 3 ) with MN 3 (M = Na, [N(n-Bu) 4 ]) results in the formation of the bimetallic diuranium(IV/IV) complexes M[(μ-N)(U(N[t-Bu]Ar) 3 ) 2 ] (M[3]), which feature a single nitride ligand engaged as a linear, symmetric bridge between two uranium centers. The stability of the U═N═U core across multiple charge states is illustrated by stepwise chemical oxidation of Na[3] to the diuranium(IV/V) complex (μ-N)(U(N[t-Bu]Ar) 3 ) 2 (3) and the diuranium(V/V) complex [(μ-N)(U(N[t-Bu]Ar) 3 ) 2 ][B(Ar F ) 4 ] {[3][B(Ar F ) 4 ]; Ar F = 3,5-(CF 3 ) 2 C 6 H 3 }. M[3], 3, and [3][B(Ar F ) 4 ] were characterized by NMR spectroscopy, single-crystal X-ray diffraction, and elemental analysis. The cyclic voltammogram of 3 reveals two clean, reversible one-electron electrochemical events at E 1/2 = −1.69 and −0.67 V, assigned to the [3] − /3 and 3/[3] + redox couples, respectively. The X-ray crystal structures of [N(n-Bu) 4 ][3],3, and [3][B(Ar F ) 4 ] reveal a linear U═N═U core that contracts by only 0.03 Å across the [3] n (n = −1, 0, +1) series, an effect that is rationalized as being primarily electrostatic in origin. [3][B(Ar F ) 4 ] reacts with NaCN, eliminating Na[B(Ar F ) 4 ] and forming the known diuranium(IV/IV) cyanoimide complex (μ-NCN)(U(N[t-Bu]Ar) 3 ) 2 , suggesting that the U═N═U core has metallonitrene-like character.
Introduction
Uranium nitrides have been identified as worthy candidates for N-atom transfer reactions and aziridination of small molecules, and their potential use in catalytic cycles and as advanced nuclear fuels has been noted. 1 To date, only a handful of uranium nitride complexes have been reported, most of which are polymetallic nitride clusters derived from dinitrogen or azide activation 2 and binary and ternary nitrides generated and observed under matrix-isolation conditions. 3 Beyond uranium nitrides, assessing the degree of covalency and mixing of 5f and 6d orbitals in actinide−ligand bonding continues to be an active area of research 4 and has been recently extended to multiply bonded uranium imido complexes shown to accommodate multiple formal oxidation states at uranium. 5 We recently reported on the reaction of (THF)U(N[t-Bu]Ar) 3 (1, THF = tetrahydrofuran; Ar = 3,5-Me 2 C 6 Table S .2 in the Supporting Information for a more detailed comparison of relevant bond metrics). ) ], 4 had been prepared from 1 and a cyanonitrene (N≡C−N) group transfer reagent. 9 Here, cyanide serves as a two-electron reducing agent, converting two uranium(V) centers to uranium(IV) while inserting into the nitride bridge. This is similar to a reaction reported by Meyer and co-workers 10 4 ] shows that the reaction chemistry of uranium nitrides extends beyond simple outer-sphere redox processes. This, along with the high polarity expected of a terminal uranium−nitride bond (U δ+ −N δ− ) and the oxidizing nature of uranium in its higher oxidation states, intimates that a high-valent terminal uranium nitride would have the capacity to engage in bond-forming reactions at the nitride ligand via multiple mechanistic pathways. Further developments stemming from this system of uranium nitrides may be anticipated, especially regarding reactions that result in heterolytic fragmentation of the U═N═U core.
